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Description 

Background of the Invention 

[0001] The present Invention relates to a high super: 
absort>ent content fluff/wood pulp absorbent. More par- 
ticularly, the present invention relates to a high 
superabsorbent containing absorbent which has 
increased wicking ability. 

[0002] Perhaps the oldest known liquid absorbents to 
nian are those products msde from cotton, wood pulp or 
fluff and other natural materials. Theme materials have 
been used routinely to absorb liquids, and in particular, 
body fluids, in connection with personal care and otiier 
absorbent articles such as diapers, training pants, 
incontinence garments, sanitary napkins, bandages, 
and the like. As the development of these products has 
progressed, so too has the need for increased liquid 
retention capacity. One means for increasing the liquid 
retention capabilities of such products is through the 
addition of superabsorbents which are also referred to 
as hydrogels and hydrocolloids. This is particularly true 
in the case of diapers, training pants and incontinence 
garments. As these products have become more and 
more sophisticated, the manufacturers of these prod- 
ucts have reduced the amount of wood pulp or fluff in 
the absorbent layers of these materials and replaced 
the fluff with varying amounts of superabsorbent. 
[0003] As the amount of superabsorbent has 
increased in these absorbent structures, a problem 
called gel-blocking has arisen. Early superabsorbents 
were made in particle form and while being capable of 
absorbing many times their own weight in liquid such as 
water and urine, woukj not hold their particle or gener- 
ally spherical shape as they absorbed liquid. Instead, 
they would turn into a mushy gel which would swell, fill 
the voids between the wood pulp fibers and quickly 
turned the structure into a gelled mess. This Is now 
referred to as gel blocking. As a result of this gel block- 
ing, there were no longer any pores or capillaries 
through which to transport additional quantities of liquid. 
Consequentiy, using diapers as an example, despite the 
overall high liquid retention capability of the absorbent, 
very little of the liquid-absorbing capacity could be uti- 
lized because of the gel-blocking problem. After a first or 
second insult, the area receiving the liquid woukJ gel 
block, the liquid would not absorb and sometimes run 
off the surface of the gel mass and would even leak out 
of tiie diaper. Because of this, there was only a finite 
amount of superabsorbent which could be added to the 
absorbent structure. 

[0004] As superabsorbent work developed, superab- 
sorbent particles were created which had a high liquki 
capadty and a higher gel strength in the sense that the 
particles woukJ absorb greater amounts of liquki and 
still retain their generally spherical shape. As a result, 
the amount of superabsorbent which could be added to 
the absorbent portion of a personal care absorbent 



product, such as a diaper, increased. Manufacturers 
could, therefore, remove more wood pulp and replace it 
with superabsorbent. In addition, the manufacturers 
found that they couW more highly compress the absorb- 

5 ent to create a much thinner diaper. Here again, how- 
ever, a problem arose with the ability of the absorbent in 
the diaper to utilize its entire capacity. 
[0005] With the new high gel strength, higher capacity 
superabsorbents the problem with gel blocking 

10 decreased, but a new problem took its place. As the 
new superabsorbents swelled upon absorbing liquid, 
their diameters would greatly increase. Highly com- 
pressing the f luff/superabsort>ent composite al5sorbents 
helped to maintain the liquid-transporting properties of 

75 the absorbent, but there was still a problem with the full 
utilization of the absorbent's capacity. This was because 
as the superabsorbent particles swelled, they pushed 
the absorbent structure open and apart. On a micro- 
scopic scale, this expansion created large voids within 

20 the absorbent structure, thereby greatiy reducing the 
capillary action within the absorbent and thus the ability 
of the absorbent to transport and wick liquids away from 
the insult zone to other areas of the absorbent compos- 
ite In the diaper so that the capacity of the diaper could 

25 be more fully utilized. In essence, the liquid trans- 
port/wicking problem went from an absorbent which gel 
blocked and had virtually no capillaries to transport liq- 
uid to an absorbent which became too open and, there- 
fore, did not have sufficient capillary action to wick and 

30 transport tiie liquids away from the insult zone. As a 
result, there again became an upper limit as to the 
amount of superabsorbent which could be added to a 
fluff-based absorbent. This problem was exacerbated 
by the fact that existing pulp does not have sufficient 

35 surface area per unit mass to compensate for tiie dis- 
ruptions in the capillarity due to tiie swelling of the 
supei'absorbent particles. 

[00061 From EP-A-0 474 443 an absorbent body and 
absorbent article is known, said absorbent body having 
40 a density In the rage of from 0.1 to 0.5 g/cm^. The 
absorbent body is produced by mixing a mixture of an 
absorbent polymer with synthetic pulp in the presence 
of water with hydrophillc fibers in a specific gravimetric 
ratio. 

45 [0007] It is, therefore, an object of the present inven- 
tion to provide an absorbent structure which can utilize 
wood pulp with a high loading of superabsorbent. 
[0008] It is another object of the present Invention to 
create a wood pulp/superabsorbent composite which 

50 has increased capillarity and wicking action thereby 
making an at)sorbent sti'ucture which can more effi- 
ciently utilize its liquid-retentive capabilities. These and 
otiier objects of the present invention will become more 
apparent on a further review of tiie following specifica- 

55 tion and claims. 
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Summary of the Invention 

[0009] The present invention is directed to a high wick- 
ing liquid absort)ent composite and the process for mak- 
ing the same as well as several resultant products. The 
process involves forming a slurry of fine vi/ettable fibers 
and pulp fibers in a solvent such as water with the slun-y 
having a solids content by weight of from between abo\A 
1 and about 5 percent based upon the total weight of the 
slurry. The solids content and the slurry is made up of 
from about 10 to about 50 percent pulp fiber and from 
about 50 to about 90 percent fine wettable f ber on a dry 
weight basis. 

[0010] Said wettable fiber having a length less than 
about 2 mm and a fiber diameter less than about 5\im. 
Next a sheet is formed from the slurry on a foraminous 
forming surface with the sheet having a weight of from 
about 350 to about 720 grams per scare meter and a 
moisture content of between about 6 and about 15 per- 
cent. 

[0011] Once the sheet has been formed, it is then 
f iberized into a plurality of fibers within an air stream and 
mixed with a superabsorbent and optionally a binder to 
form a mixture within the air stream. The entrained 
materials are then deposited onto a forming surface to 
form a composite with a basis weight ranging from 
about 100 to about 1000 grams per square meter. The 
composite is then compressed to a density of about 0.1 
to about 0.5 grams per cubic centimeter and has a ver- 
tical wicking height of at least about 10 centimeters in 
one hour. 

[0012] The high wicking liquid absorbent composite 
once formed will have a relatively uniform mixture of 
from about 5 to about 20 percent fine wettable fiber, 
from about 3 to about 30 percent pulp fibers, from about 
50 to about 90 percent superabsorbent and from about 
0 to about 1 0 percent binder with the percentages being 
on a dry weight basis. 

[0013] Due to the improved wicking ability of the 
present invention, the composite material is very well 
suited as an absorbent material for a wide variety of 
uses not the least of which is personal care absorbent 
products. Examples of such products include diapers, 
training pants, incontinence garments, sanitary napkins, 
bandages and the like. In addition, if desired, the com- 
posite can be formed with specific zones containing 
greater or lesser amounts of fine wettable fiber to tailor 
the particular absorbent composite to a specific need. 

Brief Description of the Drawinos 

[0014] 

Figure 1 is a schematic view of a process for form- 
ing a high wicking liquid absorbent composite 
according to the present invention. 

Figure 2 is a top plan view in partial cut away of a 



personal care absorbent article incliKiing the high 
wicking liquid absorbent composite according to the 
present invention. 

s Detailed Description of the Invention 

[001 5] The present invention is directed to a high wick- 
ing absorbent composite material containing a conven- 
tional absorbent such as wood putp(fluff) and a high 

10 concentration of superabsorbent. Unlike prior materials 
which tended to gel block or resist wicking of retained 
liquids, the material of the present invention has 
increased wicking ability due to the addition of a fine 
wettable fiber to the superabsorbentAwood pulp combi- 

75 nation. While not intending to limit the scope of the 
present invention, the material of the present invention 
has particular use as an absorbent in diapers, ti^aining 
pants, incontinence garments, feminine hygiene prod- 
ucts, bandages and the like. These products typically 

20 have an absorbent core which extends tiiroughout tiie 
entire product. To increase the capacity of these prod- 
ucts, high liquid retention materials called "superab- 
sorbents", "hydrogels" or "hydrocolloids" have been 
added to the absorbent core to increase the liquid han- 

25 dling and retention capabilities of the absorbent core. 
Unfortunately, due to a number of factors, the superab- 
sorbent/wood pulp absorbent core is not fully utilized. 
One reason is because of the inability of the absorbent 
core to wick the liquid away from the area of liquid entry 

30 or insult. Consequentiy. such products must bed made 
with larger amounts of absorbent material than is actu- 
ally necessary thereby increasing the thickness and 
overall cost of the products. The material of the present 
Invention has helped reduce this problem by properly 

35 proportioning the components of the absorbent core 
and by adding what is termed a "fine wettable fiber" to 
increase the functional utilization of the absorbent core. 
[001 6] One indication of the relative efficiency of such 
absorbent cores Is the measurement of tiie vertical 

40 wicking ability or height of the material. As will be shown 
in greater detail below, tiie material of the present inven- 
tion has shown a marked increase in vertical wicking of 
liquids when compared to conventional superabsorb- 
ent/wood pulp absorbent coreS; As a result, taking a 

45 diaper as an example, more of the absorbent core in the 
areas of the diaper worn away from the perineal area 
can be utilized to retain liquids, tiiereby allowing a 
greater reduction in the overall amount of absort^ent 
core material used in the specific diaper construction. 

so While tiie present invention will be described primarily in 
conjunction with its use in personal care products such 
as diapers, this is not intended to limit tiie scope of tiie 
present invention. 

[0017] The high wicking liquid absorbent composite 
55 material of tiie present invention contains three main 
components and optionally a series of additional addi- 
tives or components which can be used to enhance tiie 
properties of the absorbent composite material. The 
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three main components include an absorbent support 
material, a superabsorbent and a fine wettable fiber the 
relative proportions of which will be described in further 
detail below. These three components are intimately 
mixed with one another, laid down on a forming surface 
and then compressed to a desired density to yield a 
conposite with improved widdng characteristics. 
[0018] The absorbent support material will most typi- 
cally be a wood pulp or cellulose material such as wood 
pulp fibers (commonly refen-ed to as fluff) , cotton, cotton 
linters, bagasse or rayon fibers. In addition, synthetic 
counterparts to the foregoing materials are also consid- 
ered to be within the scope of the present invention. 
Such absorbent support materials are typically in ftoer 
form, generally with fiber lengths in the range of about to 
2 to about 10 millimeters and with liquid retention 
capacities of about 8 grams per gram of material under 
a load of (3500 pascals) (0.5 pounds per square inch) 
using 0.9% by weight saline solution. Examples of wood 
pulp fluff include CR2054 fluffing pulp produced by Kim- 
berly-Clark Corporation of Neenah, Wisconsin and 
NB41 6 fluffing pulp produced by Weyerhauser Corpora- 
tion of Federal Way, Washington. 
[001 9] The second component of the high widdng liq- 
uid absorbent composite material of the present inven- 
tion is a superabsorbent material which Is oftentimes 
referred to as a "hydroger or "hydrocolloid". Such, 
superabsorbents are well Known and produced in at 
least three forms including granules, fibers and flakes. 
Granular forms are the most comnKDn and typically have 
particle diameters in the range of about 50 to 1000 
micrometers with liquid retention capacities in the range 
of 10 to 40 grams per gram of superabsorbent under a 
load of (3500 pascals) (0.5 pounds per square inch) 
using 0.9% by weight saline solution. Such materials 
occur naturally and may also be synthesized. Examples 
of natural superabsorbents or hydrocollolds include 
gum arable, agar, guar gum. starches, dextran and gel- 
atin. Semi-synthetic versions include modified cellu- 
loses such as cart>oxymethyl cellulose and modified 
starches. Examples of synthetic absorbent gelling 
material polymers include but are not limited to polyvi- 
nylpyrrolidone and poly-acrylates. Commercially availa- 
ble products include, but are not limited to. Hoechst- 
Celanese SANWET® IM5000 and IM3900 from 
Hoechst-Celanese Corporation of Charlotte. North 
Carolina: Dow Drytech® 534 from Dow Chemical Com- 
pany of Midland, Michigan and Allied Colloids SAL- 
SORB® 89 from Allied Colloids, Ltd. of Bradford. UK. 
[0020] Fibrous superabsorbents are also commer- 
cially available. Typically these fibers will have diame- 
ters ranging from about 10 to 50 microns and lengths 
ranging from about 3 to 60 millimeters. Their absorb- 
ency will typically range between about 10 and about 40 
grams per gram of superabsorbent under a load of 
(3500 pascals) (0.5 pounds per square inch) using 0.9% 
by weight saline solution. Commercially available super- 
absorbent fibers include Allied Colloids/Courtalds 



FSA® 101 and 111; ARCO FIBERSORB® from Arco 

Corporation of Philadelphia, Pennsylvania; and TOYO 
BOSEKI KK Lanseal from Toyo Boseki KK of Osaka. 
Japan. 

5 [0021] The third component of the high wicking liquid 
absorbent composite of the present Invention is a fine 
wettable fiber. This fine wettable fiber is a fiber which is 
very small in diameter in comparison to the fibers found 
in the conventional fluff-based absorbent core materials 

10 and the superabsorbent fibers defined above. Typically, 
the fine wettable fiber will have a length less than about 
2 millimeters and a fiber diameter less than about 5 
microns and generally the diameter will be between 
about 0.5 and 2.0 microns. The specific external surface 

15 areas of such fine wettable fibers will typically be in 
excess of about 2 square meters per gram of fber and 
generally greater than 5 square meters per gram of 
fiber. The fiber should either have inherent hydrophilic 
properties or be treated so as to have such properties. 

20 As a result, the fine wettable fiber will have an advanc- 
ing contact angle less than 90*' and generally less than 
lO"" using deionized water. Hoechst Celanese cellulose 
acetate Fibrets® fibers from Hoechst Celanese Corpo- 
ration of Charlotte, North Carolina is an example of such 

25 fine wettable fibers. The Hoechst Celanese Fibrets® 
fibers are highly fibrillated microfibers and have lengths 
ranging from between 20 and 200 microns and diame- 
ters of 0.5 to 5 microns with a total specific surface area 
of 20 square meters per gram, a specific gravity of 1.32, 

30 a softening terrrperature of between 360 and 400''F and 
a melting temperature of 500*R Another fine wettable 
f ber is the CFF® fibrillated fiber from American Cyana- 
mid Company of Stanford. Connecticut. This is an 
acrylic-based f ber with properties similar to the forego- 

35 ing fibers. 

[0022] The fine wettable fibers of the present invention 
prove particularly advantageous when used in conjunc- 
tion with high swell superabsorbents. Certain superab- 
sorbents when absorbing liquids swell more than 

40 others. When such high swell superabsorbents are 
used in absorbent composites, they will tend to expand. 
As they do. the center to center spacing between the 
particles increases thus increasing the void volume of 
the total composite. If the spacing becomes too large 

45 and thus the void volume becomes too great, then the 
capillarity of the structure will decrease, and. as a result, 
the absorbent composite cannot be fully utilized. The 
fine wettable fibers, however, will tend to bridge the 
gaps between the particles and provide a path for liquid 

50 transport. Consequently, the capillarity is maintained 
and the liquid can be wicked to more remote areas of 
the absorbent 

[0023] Testing has indicated that the foregoing three 
components should be uniformly mixed with one 
55 another to maximize the wicking and liquid storage 
capacity of the conposite. In general, the composite will 
include a relatively uniform mixture of between about 5 
and about 20% fine wettable fiber, between about 3 and 
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about 30% pulp f ber or other absottent support mate- 
rial and between about 50 and about 90% superabsorb- 
ent with the percentages being on a dry weight basis. 
The composite once fbnned is compressed so as to 
have a density ranging between about 0. 1 and about 0.5 5 
grams per cubic centimeter and once formed has a ver- 
tical wicking height of at least about 10 centimeters in 
one hour according to the test method described below. 
[0024] In addition to the three main components, other 
components may be added to after the overeill proper- 10 
ties of the liquid absorbent composite of the present 
invention. Examples of such additives include, but are 
not limited to. binders, wetting agents and anti-stats. 
[0025] Binders serve to hold together the components 
of the present trrvention through mechanical entangle- is 
ment, adhesion or both. The binder fibers can be rela- 
tively short staple fibers or vrtore continuous fibers such 
as meltblown and spunbond fibers. Staple length fibers 
range In size from about 6 to 40 mm with denier sizes 
ranging from at>out 1 .5 to 6 denier. Examples of staple 20 
fibers include straight or crimped single polymer staple 
fibers made from polyoief ins, nylons or polyesters. Fusi- 
ble synthetic pulps, such as PLEXAFIL® from E. I. du 
Pont de Nemours of Wilmington, Delaware, may also be 
used for bonding purposes but typically have fiber sizes 25 
outside the aforementioned range. Multiconstituent int- 
ers such as bicomponent fibers also may be used. Such 
bicomponent fibers can provide both mechanical and 
adhesive bonding when heated to bond their sheaths to 
surrounding materials. 30 
[0026] In addition to binder fibers, adhesive sprays 
and powders may be used to bind the materials of the 
present invention. Spray adhesives are typically sol- 
vent-based and may be completely dissolved or emul- 
sions. Powdered adhesives are usually heat activated. 35 
Water-based adhesives also may be used. Typically, the 
high wicking liquid absort>ent composite of the present 
invention will have from 0 to about 10 percent binder on 
a dry weight basis. 

[0027] Wetting agents may be added to the material 40 
of the present invention to increase wettability and liquid 
penetration. Examples of such wetting agents include 
Triton® types X and N from Rohm and Haas Company 
of Philadelphia, Pennsylvania: Igepal® CO from GAF 
Corporation of Wayne. New Jersey; Tergitol® types 45 
from Union Carbide Corporation of Danbury, Connecti- 
cut and Aerosol types from American Cyanamide of 
Stanford, Connecticut. 

[0028] Anti-stats may be used to prevent fibers from 
clinging to equipment during web formation. Examples so 
of anti-stats are well known to those of ordinary skill in 
the art. 

[0029] Formation of the high wicking liquid absorbent 
composite of the present Invention is dependent upon 
good mixing of the fine wettat)le fiber and the superab- ss 
sortent so that as the superabsorbent swells, the fine 
wettable fiber can act as the transport mechanism to 
move liquid away from the initial Insult zone. Given the 



small size of the fine wettable fibers, it has been found 
that the handling and processing of these fibers can be 
difficult. As purchased, some of the fine wettable fibers 
come in the form of wet bricks or bales with a high sol- 
vent content, usually water, (15-305 solids) which must 
be broken up before further processing can take place. 
As a result, it has been found that the fine wettable fib- 
ers are easier to process if they are first mixed with 
standard wood pulp fibers, formed into a board and then 
refiberized before being mixed with the superabsorbent 
to form the composite of the present invention. 
[0030] To form the pulp board, the fine wettable fibers 
are placed into a hydroputper with wood pulp fbers and 
water to form a stock or slurry of between about 1 and 
about 5% and generally about 2% solids in water. Typi- 
cally the ratio or percentage of fine wettable fibers to 
pulp on a dry weight basis will be between atx)ut 50% 
fine wettable fibers/50% pulp (1 :1) and 90% fine wetta- 
ble fibers/10% pulp (9:1) with 70% fine wettable 
fiber/30% (2.33:1) pulp giving good results. 
[0031] Once the slunry has been formed, wetting 
agents, rewetting agents, anti-stats and drainage aids 
can be added to the slurry usually at a combined addi- 
tion level of between about 0.1 and 1.0% solids based 
upon the total solids weight In the slurry Next the slurry 
is formed into a board, usually on a fine mesh forming 
wire, at a weight from about 350 and 720 grams per 
square meter (200 to about 350 pounds per ream) and 
a moisture content from about 6 to about 15 percent 
with 10 to 12 percent by weight working better. If 
desired, the board can be rolled and compressed for 
greater uniformity. 

[0032] Referring to Figure 1. once the pulp board has 
been formed It is fed Into a fiberizer or deflbrator 10 
such as a hammermill. Both screen-type and non- 
screen-type fiberizers can be used, with the non- 
screen-type exhibiting less plugging. The addition of an 
anti-stat Into the pulp board has been found to help 
reduce "clinging" of the fibers to the surfaces of the for- 
mation equipment as the pulp aboard is fiberized. 
Refem'ng again to Figure 1 . as the pulp board 12 is bro- 
ken up. it is entrained in an air supply which is directed 
down onto a foraminous forming wire 14. Underneath 
the forming wire 14 and directly below the fiberizer 10 is 
a vacuum box 16 which is adjusted to pull a vacuum 
through the wire 1 4 of from about 87 to about 1 50 mbar 
(from about 35 to about 60 inches of water (1 .5 to 3.0 
pounds per square inch)) to remove the suspending or 
entraining air. 

[0033] As the pulp fibers and fine wettable fibers are 
directed down onto the forming surface 14 , superab- 
sorbent 18 is introduced into duct work 22 positioned 
below the fiberizer 10 . The superabsorbent may be in 
particle, fiber or flake form. Due to the velocity, volume 
and turbulence of the entraining air, the pulp fibers, fine 
wettable fibers and superabsorbent are intimately mixed 
with one another before they are laid down on the form- 
ing surface 14 in the form of a composite web 20. The 
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basis weight of the composite 20 can be tailored to a 
specific end use biit will typically be in the range of 
about 100 to about 1000 grams per square meter with 
300 to 500 grams per square meter usually being the 
range for such products as diapers and other personal 5 
care items. 

[0034] The basic process as just described can be 
varied and modif ied in a number of ways though, gener- 
ally, it is desirable to use air forming equipment to 
achieve good mixing of the components. As formed, the 
composite web 20 may not have sufficient structural 
integrity. As a result, the composite web 20 may be run 
through a pair of compaction rollers 24 to further com- 
pact and densify the web. Densities will range from 
about 0.1 to about 0.35 grams per cubic centimeter for 
personal care product applications. In some applica- 
tions the composite web 20 may not have sufficient wet- 
tability. As a result, additional surfactant may be added 
to the web via. for example, a sprayer 25. The surfactant 
may be added to the fibers before the formation of the 
web 20 as shown in Figure 1 or it may be sprayed 
directly onto the formed web (not shown) though this 
method will generally not ensure application to all the 
fibers throughout the web. 

[0035] If still a more structurally intact composite web 
20 is desired, binder fbers may be added to the 
entrained stream of fibers and superabsorbent before 
formation of the composite web 20 is complete. Refer- 
ring again to Figure 1 . there is shown an additional fiber 
source or sources 26 positioned between the fiberizer 
1 0 and the forming wire 1 4. This fiber source 26 may be 
adapted to introduce shorter, staple fiber length fibers 
typically having lengths of 3 to 12 millimeters or longer 
more continuous fibers such as are available from melt- 
blowing and spunbond processes. Examples of these 35 
processes can be found in U.S. Patent Nos. 3,849,241 ; 
3,692.618 and 4,340,563. Generally the binder fibers 
wilt be uniformaly mixed with the other components and 
will be present in a weight percent of about 2 to about 8 
percent based upon the total weight of the composite 40 
web 20. As mentioned previously, suitable binder fibers 
are those which have a uniform polymer composition 
across their diameters or they may be non-uniform or 
even have distinct regions as with bicomponent fibers. 
The fibers also can have both regular and in^egular- 4S 
shaped cross-sections and they can be either 
hydrophilic or hydrophobic, though hydrophilic fibers are 
more desirable for liquid transport. 
[0036] If thermoplastic or heat fusible fibers are used, 
a heating source such as hot air or infrared heat may be so 
added to the process to fuse and bond the fibers 
together. Such a heating source 30 is shown schemati- 
cally in Rgure 1 just prior to the oonpaction rollers 24. 
In operation the heating source 30 heats the fusible fib- 
ers to at least their softening point as the compaction ss 
rollers compress, bond and densify the composite web 
20. The amount of time the web is heated will depend 
upon the density of the web. the line speed of the web. 



the amount and softening temperature of the binder and 
the temperature of the heat being applied. With the 
materials set forth in the examples, exposure to heated 
air at a tenrtperature of 1 40''C for a period of 1 5 seconds 
was sufficient to activate the binder. Depending upon 
the type of bonder fibers being used, the compaction 
rollers can be heated and/or cooled or simply operated 
at ambient temperature. Alternatively, the heating 
source 30 may be placed downstream, after the com- 
paction rollers (24) to set the fibers after compaction 
(not shown). In addition, the heating source may be 
operated without the compaction rollers. 
[0037] If entrapment of the particulate superabsortent 
in the composite web 20 becomes a problem, a material 
such as tissue paper (not shown) may be placed on top 
of the forming surface 1 4 and the composite may be laid 
down upon the tissue paper which will serve to further 
trap the superabsoifoent particles. Alternatively, sepa- 
rate fiber banks (not shown) may be placed upstream of 
the present process to form a first layer of fibers on the 
forming wire 14 prior to the deposition of the materials 
which form the composite web 20 of the present inven- 
tion. 

[0038] Once the composite web has been formed it 
may remain in-line and be subjected to further process- 
ing downstream. Conversely, it may be wound up on a 
take-up roll 32 and then unwound later for cutting, slit- 
ting and further processing, 

[0039] A second process was also used to create high 
wicking liquid absorbent composites according to the 
present invention. The materials of examples 3 through 
7 were formed on a rotary screen air former machine at 
Danwebforming International, Ltd. of Aarhus. Denmark. 
As with the materials of examples 1 and 2. a pulp board 
was first formed from wood pulp fibers and fine wettable 
fbers. This pulp board was tiien fed into a defibrator. 
Here the fibers were separated and entrained in an air 
stream which was fed into a rotary screen air former. At 
the same time superabsorbent and binder fibers were 
introduced into the air stream and intimately mixed with 
the pulp and fine wettable fibers before the mixture was 
laid down onto a moving forming surface in the form of 
a conposite web. Once the web was formed it was then 
sent through a pair of compaction rollers before being 
heated to a temperature high enough to soften and 
adhere the binder fibers to themselves and the other 
constituents of the composite. Following bonding, the 
composite web was cooled and then wound up on wind- 
ing roll. 

[0040] One use for the material of the present inven- 
tion is as an absorbent core for personal care products 
such as diapers, training pants, incontinence garments, 
sanitary napkins, bandages and the like. An example of 
such personal care products, a diaper, is shown in Fig- 
ure 2. Generally, in a diaper configuration, the compos- 
ite material of the present invention wilt have a density 
of from about 0.1 to about 0.35 grams per cubic centim- 
eter. As with most personal care products, the diaper 50 
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in its simplest design Includes a bodyside liner 52 and 
an outercover 54 with a liquid-absorbent core 56 dis- 
posed therebetween. The purpose of the bodyside liner 
52 is to pass liquids and other exudates into the absorb- 
ent core 56 where the liquids and other exudates are 5 
absorbed, distributed and stored. The purpose of the 
outercover 54 is to retain the liquids and other exudates 
and keep them from spreading in unwanted directions. 
[0041] Testing has shown that while the composite 
web 20 (absorbent core 56) shows improved wicking 
characteristics over conventional superabsorbent/fluff 
composites, it will not always take up liquids such as 
urine as quickly as conventional absorbents, especially 
during large insults. As a result, a more refined embod- 
iment of the diaper 50 may Include a zoned absorbent 
core 56. An shown in Figure 2, the at)sorbent core 56 
has three zones or regions. The central region 58 which 
occupies roughly the middle third of the diaper 50 is the 
area in closest proximity to the perineal area of the 
wearer and thus the area of the wearer from which the 
body fluids emanate. This materia! in this area can be a 
conventional material and therefore substantially devoid 
of fine wettable fiber. By substantially devoid it Is meant 
that the central region contains less than 5 percent fine 
wettable fiber based upon the total weight of the mate- 
rial in this region. 

[0042] Conversely, the fon/vard region 60 and the rear- 
ward region 62, which collectively occupy the remaining 
roughly two thirds of the absorbent core 56 on opposed 
sides of the central region 58, are comprised of the high 
wicking liquid-absorbent composite web according to 
the present invention. As a result, when liquid insults the 
central region 58 of the absorbent core 56, the liquid is 
rapidly taken up. Once the liquid is taken up. the fonward 
60 and reanward 62 regions of the absortent core 56 
can wick the liquids away to the regions of the diaper 50 
adjacent the waist of the wearer thereby increasing the 
overall capacity of the diaper 50. Given the increased 
utility of the diaper 50. it is In turn possible to reduce the 
amounts of material placed in the diaper thereby permit- 
ting thinner, more efficient diaper constructions. As will 
be readily appreciated from the foregoing, it Is possible 
to shift the relative positions of the regions 58, 60 and 
62. For example, in male-specific diaper designs the 
central region 58 may be moved up more toward the 
front of the diaper to more properly coincide with the 
male anatomy In addition, the size and shape of the 
regions may be varied and the location and number of 
regions may be altered. 

50 

Vertical Wicking Test 

[0043] To test the liquid transport properties of the 
present invention and other materials, a vertical wicking 
test was performed to determine how high during a one ss 
hour period a liquid could be wicked up a sample of 
material one end of which had been placed in a con- 
stant volume reservoir of synthetic urine. 



[0044] Samples of the material were cut into 1 0. 1 6 cm 
by 38.1 cm (4 inch by 15 inch) pieces. Each piece was 
tiien wrapped around the bottom end and two sides of a 
piece of acrylic board measuring 22.86 and 0.47 cm (9 
and 3/16 Inches) high by 12.7 cm (5 inches) wide by 
0.64 cm (1/4 inch) thick such that the 10.16 cm (4 
inches wide ends of the sample extended equally up 
both sides of the height of the acrylic board (approxi- 
mately 19.05 cm (7 1/2 Inches)). The samples were held 
in place on the board by two clamps extended around 
tile side edges of the board so as to grasp the side 
edges of the sanrple near tiie top of the sample. The 
side of tiie board was scaled in 1 mm increments to 
measure tiie vertical height of tiie wicked liquid. 
[0045] Once the sample had been prepared It was 
hung from a free swinging support clamp and the sam- 
ple was then lowered until the lower folded edge of the 
sample was contacting the reservoir of test liquid. A 
timer with one second increments was started just as 
the sample was lowered Into the liquid. As the liquid 
wicked up the sample material, the vertical position of 
the liquid front relative to the constant level liquid sur- 
face was monitored as a function of time. The vertical 
height of the liquid at the end of one hour was recorded 
as an indication of the wicking height and thus tiie cap- 
illary drawing power of the sample material. 
[0046] A synthetic urine solution using the compounds 
set forth in Table 1 below was used as the wicking 
medium in the vertical wicking test. To formulate the test 
solution. 900 milliliters of distilled water was added to a 
1000 milliliter volumetric flask. The compounds were 
added in the order given in Table 1 to avoid precipitating 
divalent cations due to the high pH of the solution. Each 
compound was completely dissolved before adding tiie 
next compound. Once all the corrpounds had been 
added, the flask was brought to a volume of 1000 millili- 
ters. 
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TABLE 1 



Compound 


Concentration g/l 


KH2PO4 


0.681 


RW. = 136 


Ca(H2P04)2 H2O 


0.309 . 


F.W. = 252.1 


MgS04 7H2O 


0. 477 


RW. = 246.5 


K2SO4 


1.333 


RW. = 174.3 


Na3P04 12H2O 


1.244 


RW = 380.2 


NaCI 


4.441 


RW. - 58.4 


KCI 


3.161 


RW. - 74.5 


NaNa 


0.400 


RW = 65.0 


Urea (NHgCONHg) 


8.560 


F.W. = 60.1 


Pluronic 10R8* 


0.100 


RW. = 5000 



* a wetting agent manufactured by BASF 
Corporation of Parsippany. New York. 



[0047] With each batch of test liquid, a few drops of 
colored dye was added to inrtprove visual observation of 
the liquid as it wicked up the test samples. 40 

EXAMPLES 

EXAIVIPLE 1 

45 

[0048] A high wicking material according to the 
present Invention was formed via a formation process 
similar to that shown in Figure 1. The material included 
62% by weight IM5000P superabsorbent granules pro- 
duced by Hoechst Celanese corporation of Richmond, so 
Virginia, 16% by weight CR2054 fluffing pulp produced 
by Kimberly-Clark Corporation of Neenah. Wisconsin 
and 16% by weight cellulose acetate Fibrets® fibers 
produced by Hoechst Celanese Corporation of Char- 
lotte. North Carolina. The high wicking material also 55 
included 6% by weight generally continuous macro- 
scopic mettblown polypropylene reinforcing fibers hav- 
ing average diameters of approximately 15 microns. 



The polypropylene for the fibers was obtained from 
Himont Polymers of Norcross, Georgia and prior to 
extrusion of the fibers, there was incorporated into the 
polypropylene resin 2% by weight, based upon the total 
weight of the polypropylene fiber, Mapeg 400 DO addi- 
tive, a surface wettability enhancer produced by PPG 
Mazer Chemical Corporation of Pittsburgh. Pennsylva- 
nia. This additive contained 400 molecular weight poly- 
ethyleneglycol di-oleate ester. The foregoing pulp fibers, 
superabsorbent. fine wettable fibers and reinforcing fib- 
ers were uniformly mixed with one another and then laid 
down on a forming wire to form a high wicking absorbent 
web according to the present invention. No tending or 
compression of the web was undertaken. The web had 
a basis weight of approximately 400 grams per square 
meter (gsm) and a density of about 0.2 grams per cubic 
centimeter (g/cc). The Mapeg 400 DO additive 
increased the wetting of the polypropylene reinforcing 
fbers which in turn were used to increase the integrity 
of the overall structure. The sample was heated for 30 
seconds at SO^'C to "activate" the wetting system in the 
polypropylene. As can be seen from Table 2. the vertical 
wicking height of the sample over a 60 minute period 
was 13 centimeters. 



TABLE 2 



SAMPLE 


VERTICAL WICKING 
HEIGHT 


1 


13cm 


2 


10 cm 


3a (control) 


11 cm 


3b 


14 cm 


4a (control) 


5 cm 


4b 


10.5 cm 


5a (control) 


9 cm 


5b 


13 cm 


6a (control) 


9cm 


6b 


14 cm 


7a (control) 


7 cm 


7b 


11 cm 



EXAMPLE 2 

[0049] In Exannple 2, a material was formed in accord- 
ance with a process similar to that shown in Figure 1. 
The nriaterial used the same components as Example 1 , 
the difference being the relative weight percent of each 
component. The material in Exanrple 2 comprised 80% 
by weight superabsorbent. 3% by weight fluffing pulp, 
14% by weight cellulose acetate fibrets® fine wettable 
fibers and 3% by weight polypropylene reinforcing f ib- 
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ers. The material had a basis weight of 375 grams per 
square meter and a density of about 0.2 grams per cx:. 
As can be seen from Table 2. this material had a vertical 
wicking height over a 60 minute period of 10 centime- 
ters which was less than the value for Example 1 . While 
not wishing to be bound by the present hypothesis, it is 
believed that the decrease in vertical wicking height was 
due to the reduction in the amount of cellulose acetate 
fine wettable fibers and the reduced ratio between the 
amount of fine wettable fibers as compared to the 
amount of superabsorbent. 

EXAMPLES 

[0050] In Example 3, two sample materials (Samples 
3a and 3b) were made. Samples 3a was in essence a 
control as it did not contain any fine wettable fibers while 
sample 3b did contain fine wettable fibers. Both sam- 
ples in Example 3 wore made at Danwebforming Inter- 
national. Ltd. of Aarhus, Denmark in accordance with 
the process described above. 
[0051] The sample 3a material included 75% by 
weight of an experimental high liquid retention/high gel 
strength superabsorbent produced by Dow Chemical 
Corporation of Midland, Michigan, 19% by weight 
CR2054 fluffing pulp produced by Kimberly-Clark Cor- 
poration of Neenah, Wisconsin and 6% by weight Dan- 
aklon ES-C bicomponent polyolefin binder fibers from 
DanaWon a/a of Varde, Denmark. The binder fibers 
were 3.3 decitex (dtex) fibers with a length of 6mm. Prior 
to incorporation of the pulp and binder fibers into the air 
forming mixture, the pulp and binder fibers wore formed 
into a prep which was formed into a pulp board which 
was then refiberized using a small hammermill. The 
pulp and binder fibers wore then mixed with the super- 
absorbent in an air forming process to form a composite 
web having a basis weight of about 400 gsm and a den- 
sity of about 0.2 9/cc. The bicomponent binder fibers 
were used to fuse the web and Increase its integrity. The 
bonding of the binder fibers was accomplished by heat- 
ing the sample web in a through-air oven at a tempera- 
ture of approximately ^40''C for approximately 15 
seconds. Sample 3a (control) had a vertical wicking 
height of 1 1 .0 cm over a 60 niinute period. 
[0052] Sample 3b was also made using the same 
process and components as sample 3a with the addi- 
tion of cellulose acetate Fibrets® fibers, a fine wettable 
fiber. Sample 3b included 75% by weight superabsorb- 
ent, 1 4% by weight cellulose acetate f ibrets® fine wetta- 
ble fibers. 6% by weight fluffing pulp and 5% by weight 
bicomponent polyolefin binder fibers. As with example 
3a. the pulp, fine wettable fibers and binder fibers were 
premixed and formed Into a pulp board which was then 
refiberized and introduced into the air forming process 
to form a composite having a basis weight of atxxit 400 
grams per square meter and a density of about 0.2 
gran^ per cc with the binder fiber being fused at a tem- 
perature of about UO^'C in a through-air oven. Sample 



3b had a vertical wicking height of 14.0 cm over a 60 
minute period. This was an increase in vertical wicking 
height of over 27 percent when conpared to the 1 1 .0 
cm vertical wicking height of the control. Sanrple 3a. 

5 

EXAMPLE 4 

[0053] In Exanple 4. two samples were prepared with 
sample 4a being the control and 4b being the sample 

10 made according to the present invention. As with Sam- 
ples 3a and 3b. both of these sanples were made using 
an air forming system at Danwebforming International, 
Ltd. of Aarhus. Denmark Sanple 4a comprised 70% by 
weight of a developmental acrylate superabsorbent 10 

75 decitex by 6mm fiber labeled "FSA®-lor produced by 
a joint venture of Courtalds Fibers Ltd. of Coventry UK 
and Allied Colloids. Ltd. of Bradford. UK, 23% by weight 
Weyerhauser NB-416 fluffing pulp produced by Weyer- 
hauser Corporation of Federal Way. Washington and 

20 7% by weight DanaWon bicomponent polyolefin binder 
fiber of the same type mentioned in the previous exam- 
ples. The finished composite had a basis weight of 
about 400 gsm and a density of about 0.2 grams per cc. 
The material was fused at a temperature of approxi- 

25 mately 140°C in a through-air oven and had a vertical 
wicking height of 5 cm over a 60 minute period. 
[0054] Sample 4b used 75% by weight of the same 
superabsorbent fiber as sample 4a. Intimately mixed 
with the superabsorbent fibers in the air forming proc- 

30 ess was 13% by weight of the cellulosic acetate 
Fibrets® fine wettable fibers, 5% by weight of the fluffing 
pulp and 7% by weight of the DanaWon PE/PP eccentric 
sheath core fiber. The fine wettable fibers, pulp and 
bicomponents fibers were the same as those previously 

35 mentioned in the preceding examples. The composite 
web was passed through a through-air oven at a tem- 
perature of approximately 140** C to melt the sheaths of 
the bicomponent fibers to form a more structurally intact 
web according to the present invention. The finished 

40 composite web had a basis weight of approximately 400 
grams per square meter and a density of about 0.2 
grams per oc. The vertical wicWng height of this material 
over a 60 minute period was 10.5 centimeters which 
represented a 110 percent increase in vertical wicWng 

45 capability for the material of the present invention (sam- 
ple 4b) as compared to the control (Sample 4a). 

EXAMPLE 5 

so [0055] In Example 5. two samples 5a and 5b were 
prepared with 5a being the control which did not contain 
any fine wettable fibers. Both samples 5a and 5b were 
formed using the same forming process as in Example 
3. Sample 5a comprised 75% by weight of the same 

55 developmental acrylate superabsorbent 10 decitex by 
6mm FSA®-101 ftoer from Example 4. 20% by weight 
NB41 6 fluffing puip produced by Weyerhauser Corpora- 
tion of Federal Way. Washington and 5% by weight of 
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the bicomponent PE/PP birxJer fiber mentioned In the 
previous examples and produced by Danaklon a/s of 
Varde. Denmark The finished composite had a basis 
weight of about 400 grams per square meter and a den- 
sity of about 0.2 grams per cc. The material once 5 
formed was fused by heating the sample to a tempera- 
ture of approximately 140*C in a through-air oven to 
fuse and bind the bicomponent fibers. Sample 5a had a 
vertical wicking height of 9 centimeters over a 60 minute 
period. ro 
[0056] Sample 5b used the same superabsofbent fib- 
ers and bicomponent fibers as sample 5a and the same 
cellulose acetate fine wettabte fibers and fluffing pulp as 
used in sample 4b. Sample 5b contained 75% by weight 
superabsorbent fiber, 16% by weight cellulose acetate is 
fibrets® fine wettable fibers, 4% by weight fluffing pulp 
and 5% by weight bicomponent polyolefin binder fiber. 
The finished sample had a basis weight of approxi- 
mately 400 grams per square meter and a density of 
about 0.2 grams per cc. As with sample 5a. sample 5b 20 
was fused at a temperature of about 140''C in a through- 
air oven and had a vertical wicking height of 13 centim- 
eters over a 60 minute period. This represented a 44 
percent increase In vertical wicking capability as com- 
pared to the control (sample 5a). 25 

EXAMPLE 6 

[0057] In Example 6, there were two samples (6a and 
6b) with sample 6a being the control which did not con- 30 
tain any fine wettable fiber. Sample 6a used the same 
components as sample 5a except for the length of the 
superabsorbent fiber which was 12mm instead of 6mm. 
The sample comprised 75% by weight superabsorbent 
fiber, 20% by weight fluffing pulp and 5% by weight of 35 
bicomponent PE/PP binder fiber. Sample 6a and 6b 
were formed using the same process desaibed with 
respect to Example 3. Sample 6a had a basis weight of 
about 400 grams per square meter and a density of 0.2 
grams per cc with the binder fibers having been fused at 40 
a temperature of about 140''C in a through-air oven. 
Control sample 6a had a vertical wicking height of 9 
centimeters over a 60 minute period. 
[0058] Sanple 6b used the same materials as did 
sample 5b. Sample 6b comprised 75% by weight super- 45 
absorbent fiber, 16% by weight fine wettable fiber, 4% 
by weight fluffing pulp and 5% by weight bicomponent 
binder fiber. As with the other samples, the finished 
composite had a basis weight of about 400 gsm and a 
density of 0.2 grams per cc with the binder fibers being so 
fused at a temperature of about ^AO^C in a through-air 
oven. Sample 6b according to the present invention had 
a vertical wicking height of 14 centimeters over a 60 
minute period. This represented a 56 percent increase 
in vertical wicking capability as compared to the control ss 
(Sanple 6a). 



EXAMPLE 7 

[0059] in Example 7, two samples were prepared, 
samples 7a and 7b with sample 7a serving as the con- 
trol as it contained no fine wettable fiber. Both samples 
were made using the process described with respect to 
Example 3. Sample 7a comprised 75% by weight of a 
developmental acrylate superabsorbent 10 dtex by 12 
mm fiber labeled TSA®-1 1 r produced by a joint ven- 
ture of Courtalds Fibers Ltd. of Coventry. UK and Allied 
Colloids, Ltd. of Bradford. Uk. 20% by weight CR2054 
fluffing pulp from Kimberly-Clark Corporation of 
Neenah, Wisconsin and 5% by weight bicomponent 
polyolefin binder fiber (Danaklon ES-C 3.3 dtex by 6mm 
fibers from Danakalon a/s of Verde. Denmarl^. The 
material had a vertical wicking height of 7.0 cm over a 
one hour period. 

[0060] Sample 7b used the same materials as sample 
7a with the addition of the cellulose acetate fine wetta- 
ble fibers described and used in sample 6b. Sample 7b 
comprised 75% by weight superabsorbent fiber. 16% by 
weight fine wettable fiber. 4% fluffing pulp and 5% by 
weight binder fiber. The finished composite was fused at 
a temperature of about ^40''C in a through air oven and 
had a density of about 0.2 g/cc and a basis weight of 
about 400 grams per square meter. The vertical wicking 
height of the material was 1 1 .0 cm in a one hour period. 
This represented a 57% inaease in vertical wicking 
height as compared to the control sample. 
[0061 ] With all the foregoing examples it can be seen 
that dramatic increases in wicking ability can be 
achieved through the addition of fine wettable fiber into 
the absorbent structure of the present invention to aid in 
liquid distribution when high loadings of superabsorbent 
are used. By using the fine wettable fiber, capillarity 
within the absorbent structure is improved so that liq- 
uids can be transported away from the insult zone to 
more remote areas thereby increasing the overall 
capacity and thus the utility of the absorbent structure. 
[0062] Having thus described the invention in detail, it 
should be apparent that various modifications and 
changes can be made in the present invention without 
departing from the scope of the following claims. 

Claims 

1 . A process for forming a high wicking liquid absorb- 
ent composite comprising: 

a) forming a sheet Comprising about 50 to 
about 90 percent fine wettable fiber having a 
length less than about 2 mm and a fiber diame- 
ter less than about 5 }xm and about 1 0 to about 
50 percent pulp fibers on a dry weight basis; 

b) f iberizing said sheet into a plurality of individ- 
ual fibers within an air stream; 
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c) mixing a superabsorbent with said fibers 
from said fiberlzed sheet in said air stream to 
form a uniform mixture; 

d) depositing said uniform mixture onto a form- s 
ing surface to form a composite: and 

e) compressing said composite to a density of 
about 0.1 and about 0.5 grams per cubic cen- 
timeter, and having a vertical wicking height of io 
at least about 10 centimeters in one hour. 

2. The process of claim 1 which further includes the 
step of adding a binder to said mixture before form- 
ing said composite. is 

3. The process of claim 2 which further includes the 
step of activating said binder to bond said compos- 
ite. 

20 

4. The process of one of claims 1 to 3 wherein said 
sheet comprising fine wettable fibers and pulp fib- 
ers is formed from a slurry of fine wettable fibers 
and pulp fibers in a solvent, said slurry having a sol- 
ids content by weight of from between about 1 and 25 
about 5 percent based upon the total weight of said 
slurry, said solids content comprising said fine wet- 
table fibers and said pulp fibers, wherein said slurry 
has a weight from about 350 to about 720 grams 
per square meter and a moisture content of 30 
between about 6 and about 15 percent. 

5. The process of one of claims 1 to 4. wherein said 
mixture is deposited onto said forming surface to 
form a composite with a basis weight ranging from 35 
about 100 to about 1000 grams per square meter. 

6. The process of one of claims 1 to 5 which further 
includes the step of adding a wetting agent to said 
composite. 4o 

7- The process of one of claims 1 to 6 which further 
includes the step of adding a wetting agent to said 
composite during the mixing step. 

45 

8. The process of one of claims 1 to 7 which further 
includes the step of adding a processing agent to 
said slurry. 

9. A high wicking liquid absorbent composite compris- so 
ing: 

a relatively uniform mixture of from about 5 to 
about 20 percent fine wettable fiber having a 
length less than about 2 mm and a fiber diame- ss 
ter less than about 5 ^m, from about 3 to about 
30 percent pulp fibers, from about 50 to about 
90 percent superabsorbent and from 0 to about 



10 percent binder, said percentages being on a 
dry weight basis, said mixture being com- 
pressed into a composite having a density of 
from about 0.1 to about 0.5 grams per cubic 
centimeter, and a vertical wicking height of at 
least about 10 centimeters in one hour. 

10. The absorbent composite of claim 9 wherein said 
fine wettable fiber has a fiber diameter of between 
about 0.5 and about 5.0 M^m. 

11. Tlie absort)ent composite of daim 9 wherein said 
superabsorbent is in fiber form. 

12. The absorbent composite of daim 9 wherein said 
superabsorbent is in the form of flakes. 

13. The absorbent composite of daim 9 wherein said 
superabsorbent has a liquid retention capacity of at 
least about 10 grams per gram in 0.9% saline solu- 
tion under a load of 3500 pascals. 

14. The absorbent composite of daim 9 wherein said 
composite has a first area and a second area, said 
second area having a greater amount of fine wetta- 
ble fiber on a dry weight basis than said first area. 

15. The absorbent composite of claim 10 wherein said 
fine wettable fiber has an advancing contact angle 
less than 90 degrees. 

16. The absorbent composite of claim 10 wherein said 
fine wettable fiber has an advandng contact angle 
less than 70 degrees. 

17. An absorbent article comprising: 

a liquid pervious top sheet and a liquid impervi- 
ous backing sheet with a liquid absorbent core 
disposed therebetween, said core comprising a 
relatively uniform mixture of from about 5 to 
about 20 percent fine wettable fiber having a 
length less than about 2 mm and a fiber diame- 
ter less than about 5 p^m, from about 3 to about 
30 percent pulp, from about 50 to about 90 per- 
cent superabsorbent and from 0 to atout 10 
percent binder, said percentages being on a 
dry weight basis, said mixture being com- 
pressed into a conrposite having a density of 
from about 0.1 to about 0,35 grams per cubic 
centimeter, and said composite having a verti- 
cal wicking height of at least about 10 centime- 
ters per one hour. 

18. The absorbent article of claim 17 wherein said arti- 
de is in the form of a diaper. 

1 9. The absorbent article of claim 1 7 wherein said arti- 
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cle is in the form of a training pant. 

20. The absorbent article of claim 17 wherein said arti- 
cle Is In the form of an incontinence garment. 

5 

21. The absorbent article of claim 17 wherein said arti- 
cle is In the form of a sanitary napkin. 

22. The absorbent article of claim 17 wherein said arti- 
cle Is In the form of a bandage. w 

23. The absortent article of claim 17 wherein said core 
has a first area arxi a second area, said second 
area having a greater amount of said fine wettable 
fiber than said first area. is 

Patentanspruche 

1 . Verfahren zur Herstellung eines stark feuchtigkeits- 
transportierenden. flQssigkeitsabsorbierenden Ver- 20 
bundstoffes. umfassend: 

a) das Bilden einer Schicht. die etwa 50 bis 90 
Prozent feine, benetzbare Fasern mit einer 
Ldnge von weniger ais etwa 2 mm und einem 25 
Faserdurchmesser von weniger ats etwa 5 ^m 
und etwa 10 bis etwa 50 Prozent Zellstoffasern 
auf einer Trockengewichtsbasis umfaBt; 

b) das Zerfasern der Schlcht in erne Mehrzahl 30 
einzelner Fasern in einem Luftstrom; 

c) das Mischen eines supersaugfdhigen Mate- 
rials mit den Fasern von der zerfaserten 
Schicht in dem Luftstrom zur Bildung einer 35 
gieichfOrmigen Mischung; 

d) das Ablegen der gieichfOrmigen Mischung 
auf einer Formungsfldche zur Bildung eines 
Verbundstoffes: und 40 

e) das Pressen des Verbundstoffes zu einer 
Dichte von etwa 0.1 und etwa 0,5 Gramm pro 
Kubikzentimeter, mit einer vertikalen Feuchtig- 
keitstransporthGhe von etwa 10 Zentimetern in 4S 
einer Stunde. 

2. Verfahren nach Anspruch 1 . welches des weiteren 
den Schritt der Zugabe eines Bindemittels zu der 
Mischung vor dem Formen des Verbundstoffes so 
umfaBt. 

3. Verfahren nach Anspruch 2. welches des weiteren 
den Schritt der Aklivierung des Bindemittels zum 
Binden des Verbundstoffes unrrfaBt. 55 

4. Verfahren nach einem der Anspruche 1 bis 3. wobei 
die Schicht, die feine, benetzbare Fasern und Zell- 



stoffasern umfaBt. aus einer Aufschl§mmung fei- 
ner, benetzbarer Fasern und Zellstoffasern in 
einem Ldsemittel gebildet wird. wobei die Auf- 
schiammung einen Feststoffgehalt von etwa 1 bis 
etwa 5 Gewichtsprozent, basierend auf dem 
Gesamtgewicht der Aufschiammung. aufweist, 
wobei der Feststoffgehalt die feinen. benetzbaren 
Fasern und die Zellstoffasern umfaBt. wobei die 
Aufschldmmung ein Gewicht von etwa 350 bis etwa 
720 Gramm pro Quadratmeter und einen Feuchtig- 
keitsgehalt zwischen etwa 6 und etwa 15 Prozent 
aufweist. 

5. Verfahren nach einem der Anspruche 1 bis 4, wobei 
die Mischung auf der Formungsoberf Idche zur Bil- 
dung eines Vert)undstoffes mit einem Fiachenge- 
wicht im Bereich von etwa 100 bis etwa 1000 
Gramm pro Quadratmeter abgelegt wird. 

6. Verfahren nach einem der Anspnuche 1 bis 5, wel- 
ches des weiteren den Schritt der Zugabe eines 
Benetzungsm'ittels zu dem Vertxindstoff umfaBt. 

7. Verfahren nach einem der Anspruche 1 bis 6. wel- 
ches des weiteren den Schritt der Zugabe eines 
Benetzungsmittels zu dem Verbundstoff wdhrend 
des Mischungsschrittes umfaBt. 

8. Verfahren nach einem der Anspruche 1 bis 7, wel- 
ches des weiteren den Schritt der Zugabe eines 
Verarbeitungshilfsmittels zu der Aufschiammung 
umfaBt. 

9. Stark feuchtigkeitstransportierender, f lussigkeitsab- 
sorbierender Verbundstoff. umfassend: 

eine relativ gleichfOrmige Mischung aus etwa 5 
bis etwa 20 Prozent feinen. benetzbaren 
Fasern mit einer Ldnge von weniger ais etwa 2 
mm und einem Faserdurchmesser von weniger 
ais etwa 5 ^m. etwa 3 bis etwa 30 Prozent Zell- 
stoffasern. etwa 50 bis etwa 90 Prozent super- 
saugfdhigem Material und 0 bis etwa 10 
Prozent Bindemittel, wobei sich die Prozentan- 
gaben auf das Trockengewicht beziehen. 
wobei die Mischung zu einem Verbundstoff 
gepreBt wird. der eine Dichte von etwa 0,1 bis 
etwa 0,5 Gramm pro Kubikzentimeter und eine 
vertikalen FeuchtigkeitstransporthOhe von 
etwa 10 Zentimetern In einer Stunde aufweist. 

10. Saugfdhiger Verbundstoff nach Anspruch 9, wobei 
die feinen benetzbaren Fasern einen Faserdurch- 
messer von etwa 0.5 bis etwa 5.0 \im aufweisen. 

11. Saugfahiger Vertxindstoff nach Anspruch 9, wobei 
das supersaugfdhige Material in Faserform vorliegt. 



12 



23 



EP0 703 764B1 



24 



12. Saugfdhiger Verbundstoff nach Anspruch 9, wobei 
das supersaugfdhige Material in Flockenform vor- 
liegt. 

13. Saugfahiger Verbundstoff nach Anspruch 9. wobei s 
das supersaugfahige Material ein Flussigkeitsruck- 
haltevermOgen von mindestens etwa 10 Gramm 
pro Gramm in 0,9 % KochsalzlCsung unter einer 
Last von 3500 Pascal aufweist. 

14. Saugfahiger Verbundstoff nach Anspruch 9, wobei 
der Verbundstoff eine erste Fiache und eine zwerte 
FIdche aufweist. wobei die zwelte FIdche eine grO- 
Bere Menge an feinen. benetzbaren Fasern auf 
einer Trockengewichtsbasis aufweist als die erste 
Fiache. 



21. Saugfahiger Artikel nach Anspruch 17. wobei der 
Artikel die Form einer Binde aufweist. 

22. Saugfahiger Artikel nach Anspruch 17. wobei der 
Artikel die Form einer Bandage aufweist. 

23. Saugfahiger Artikel nach Anspruch 17, wobei der 
Kern eine erste Fiache und eine zweite Fiache auf- 
weist. wobei die zweite Fiache eine grOBere Menge 
an feinen. benetzbaren Fasern aufweist als die 
erste FIdche. 

Revendications 

1 . Proc6d6 de formation d*un composite absorbant de 
liqukies k fort effet de m§che comprenant 



10 



15 



15. Saugfahiger Verbundstoff nach Anspruch 10. wobei (a) la formation d'une feuille constitute d'envi- 
die feinen. benetzbaren Fasern einen fortschreiten- ron 50 a environ 90 % de fines fibres mouilla- 
den Kbntaktwinkel von weniger als 90 Grad aufwei- 20 bles ayant une longueur inftrieure k environ 2 
sen. mm et un diam^tre de fibres inftrteur k environ 

5 pm, et d'environ 10 k environ 50 % de fibres 

16. Saugfahiger Verbundstoff nach Anspruch 10. wobei de pate sur une base ponderate s^e ; 

die feinen. benetzbaren Fasern einen fortschreiten- (b) le dtpastillage de ladite feuille en une plura- 

den Kbntaktwinkel von weniger als 70 Grad aufwei- 25 litt de fibres individuelles k Tinttrieur d'un cou- 

sen. rant d'air ; 

(c) le melange d'un superabsorbant avec lesdi- 

1 7. Saugfahiger Artikel, umfassend: tes fibres provenant de ladite feuille d^stillte 

dans ledit courant d'air pour former un melange 

eine flussigkeitsdurchiassige Deckschicht und 30 unrforme ; 

eine flussigkeitsundurchiassige Uhterlags- (d) le dtpdt dudit melange uniforme sur une 

schicht mit einem dazwischen angeordneten. surface de formation pour former un composite 

flussigkeitsabsorbierenden Kern, wobei der ;et 

Kern eine relativ gleichfdrmige Mischung aus (e) la compression dudit composite k une 
etwa 5 bis etwa 20 Prozent feinen. benetzba- 35 masse sp6cifique d'environ 0,1 k environ 0,5 
ren Fasern mit einer Lange von weniger als Q/arfi, ledit conposite ayant une hauteur 
etwa 2 mm und einem Faserdurchmesser von d*effet de mtche d'au moins environ 10 cm en 
weniger als etwa 5 tun. etwa 3 bis etwa 30 Pro- une heure. 
zent Zellstoffasern, etwa 50 bis etwa 90 Pro- 
zent supersaugfahigem Material und 0 bis etwa 40 2. Proc6d6 selon la revendication 1 . qui comporte en 
10 Prozent Bindemittel umfaBt. wobei sich die outre rttape d'adjonction d'un liant audit melange 
Prozentangaben auf das Trockengewicht . avant la formation dudit composite, 
beziehen, wobei die Mischung zu einem Ver- 
bundstoff mit einer Dichte von etwa 0.1 bis 3. Proc6d§ selon la revendication 2, qui comporte en 
etwa 0.35 Gramm pro KubikzentimetergepreBt 45 outre r^tape d'activation dudit liant pour lier ledit 
wird und der Verbundstoff eine vertikale Feuch- composite. 
tigkeitstransporthOhe von mindestens etwa 10 

Zentimetern pro Stunde aufweist. 4. Proc6d6 selon Tune des revendication 1 k 3, dans 

lequel ladite feuille constitute de fines fibres 

18. Saugfahiger Artikel nach Anspruch 17. wobei der so mouillabfes et de fibres de pdte est fbrmte k partir 
Artikel die Form einer Windel aufweist. d'une bouillie de fines fibres mouillables et de fibres 

de pate dans un solvant, ladite tx)uillie ayant une 

19. Saugfahiger Artikel nach Anspruch 17. wobei der teneur pond trate en solides comprise entre environ 
Artikel die Form eines TrainlngshOschens aufweist. 1 et environ 5 % par rapport au poids total de ladite 

55 bouillie, lesdits solides conprenant lesdites fines 

20. Saugfahiger Artikel nach Anspruch 17, wobei der fbres mouillables et lesdites fibres de pdte. ladite 
Artikel die Form eines Inkontinenzbekleidungsstuk- bouillie ayant un poids d'environ 350 k environ 720 
kes aufweist. g/m^ et une teneur en humiditt comprise entre 
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environ 6 et environ 1 5 %. 

5. Proc^6 selon t'une des revendications 1^4, dans 
lequel ledit melange est d^pos^ sur ladite surlace 
de formation pour former un composite ayarrt un s 
poids de base compris dans la gamme ailant 
d'environ 100 ^ environ 1000 g/rr?. 

6. Proc6d6 selon Tune des revendications 1 d 5, qui 
comporte en outre I'^tape d'adjonction d'un agent io 
mouillant audit composite. 

7. Procki^ selon Tune des revendications 1 h 6, qui 
comporte en outre r^tape d'adjonction d'un agent 
mouillant audit composite pendant T^tape de 75 
melange. 

8. Proc^§ selon Tune des revendications 1 k 7, qui 
comporte en outre I'^tape d'adjonction d*un agent 

de transformation d ladite bouillie. 20 

9. Composite absort^ant de iiquides k fort effet de 
m^he comprenant : 

un melange relativement uniforme constitu^ 25 
d'environ 5 k environ 20 % en poids de fines 
fibres mouillables. ayant une longueur inf^- 
rieure k environ 2 mm et un diam^tre de fibres 
inf§rieur k environ 5 ^m. d'environ 3 k environ 
30% de fibres de pdte, d'environ 50 k environ 30 
90% de superabsorbant et d'environ 0 k envi- 
ron 10% de liant, lesdits pourcentages 6tant 
exprim^s sur une base pond^rale s^che. ledit 
melange ^tant comprim^ en un composite 
ayant une masse sp^cifique comprise entre 35 
environ 0,1 et environ 0,5 g/cm^ et ayant une 
hauteur d'effet de mkche vertical d'au moins 
environ 10 cm en une heure. 

ID. Composite absorbant selon la revendication 9, 40 
dans lequel lesdites fines fibres nfx>uil]ables ont un 
diam^tre de fibre compris entre environ 0.5 et envi- 
ron 5,0 micrometres. 

11. Composite absorbant selon la revendication 9. 45 
dans lequel ledit superabsort>ant est sous la forme 

de fibres. 

12. Composite absorbant selon la revendication 9. 
dans lequel ledit superabsorbant est sous la forme so 
deflocons. 

13. Composite absorbant selon la revendication 9, 
dans lequel ledit 5uperabsort>ant a une capadt6 de 
r^ention de liquide d'au moins environ 10 g d'une 55 
solution saline k 0,9 % par gramme de composite 
sous une charge de 3500 Pa. 



14. Composite absort^nt selon la revendication 9, 
dans lequel ledit composite a une premiere zone et 
une seconde zone, ladite seconde zone ayant une 
plus grande quantity de fines fibres mouillables sur 
une base pond^rale s§che que ladite premiere 
zone. 

15. Composite absorbant selon la revendication 10, 
dans lequel lesdites fines fibres mouillables ont un 
angle de contact avangant inf^rieur k 90*". 

16. Composite absorbant selon la revendication 10» 
dans lequel lesdites fines fibres mouillables ont un ' 
angle de contact avangant inf^rieur k 70"*. 

17. Article absorbant comprenant : 

une feuille sup^rieure permeable aux Iiquides 
et une feuille support impermeable aux Iiquides 
avec un noyau absorbant des Iiquides dispose 
entre elles. ledit noyau 6tant constitu6 d'un 
melange relativement uniforme d'environ 5 k 
environ 20 % de fines fibres mouillables ayant 
une longueur inf6rieure k environ 2 mm et un 
diam^tre de fibres inf^rieur k environ 5 |im, 
d'environ 3 k environ 30 % de pdte. d'environ 
50 k environ 90 % de superabsortDant et d'envi- 
ron 0 k environ 10 % de liant, lesdits pourcen- 
tages etant exprim§s sur une base pond^rale 
s^he, ledit melange 6tant comprim^ en un 
composite ayant une masse specif ique d'envi- 
ron 0,1 k environ 0,35 g/cm^, ledit composite 
ayant une hauteur d'effet de m6che vertical 
d'au moins environ 10 cm en une heure. 

18. Article absorbant selon la revendication 17 rev§tant 
la forme d'un change. 

19. Article absorbant selon la revendication 17 rev§tant 
la forme d une culotte d*apprentissage de la pro- 
prete. 

20. Article absorbant selon la revendication 17 revStant 
la forme d'un v§tement pour incontinent. 

21. Article absort)ant selon la revendication 17 rev§tant 
la forme d'une serviette hygi^nique. 

22. Article absorbant selon la revendication 17 rev§tant 
la forme d'un pansement. 

23. Article absort)ant selon la revendication 17, dans 
lequel ledit noyau conrporte une premise zone et 
une seconde zone, ladite seconde zone renfermant 
une plus grande quantite de fines fibres mouillables 
que ladite premiere zone. 
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